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Dear Sir: 

In accordance with 37 CFR §1.192, Appelknc hereby submits the Appellant's Brief on 
Appeal £com the final rejection in the above-idenrified application, in tdphcate, a$ set forth in the 
Final Office Action- mailed February 17, 2004. 

09/01/S004 ftTYaGM OO^k%seLcfeaige the aiMQunt of ?330 to covet the required fee for filing this Appeal Brief as set 

Sals Rsfs O0OOfiOOL!)ftS!,500fi4 OT7(!eE5.6 6 rr 

Oi FCsi402 forth3ijnda;^37 CFR §1.1 7(c) to Deposit Account No. 50-0494. Also, please charge any additional 



fees or credit any overpayments to Deposit Account No. 50-0494. 



L REAL PARTY IN INTEREST 

The real party in interest is THE DIRECTV GROUP. INC. the assignee of the present 
application. 
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n. RELATED APPEALS AND INTERFERENCES 

There no related appeals or interferences for the above-referenced patent application. 

III. STATUS OF CLAIMS 

Claims 1-32 and 45-52 are pending in the application. 

Claims 12-14 were allowed. 

Claims 8, 23, and 32 were objected to. 

Claims 1-7, 9, 15^22, 24-31, and 45-52 were rejected under 35 U.S.C. §103(a) as being 
unpatentable over Casriel et aL, U.S. Patent No. 6,678,519 (Castiel) in view of Briskman et aL, U.S. 
Patent No. 6,564,053 (Briskman), 

Claims 10 and 1 1 were rejected under 35 U.S.C. §103(a) as being impatentable over Castiel m 
view of Briskman and further in view of Maeda et al., U.S. Patent No. 6,422,516 (Maeda). 

IV. STATUS OF AMENDMENTS 

Applicant filed an Amendment under 37 C.F.IL § 1.1 16 on April 19, 2004. The Advisory 
Action mailed May 12, 2004 does not indicate whether these amendments were entered or not 
Because the amendments are unrelated co the issue of patentability and made for purposes of 
placing the claims in better condition for appeal, the Applicant assumes that the amendments have 
been entered, 

V. SUMMARY OF THE INVENTION 

Briefly, AppolIant*s invention, as substantially recited in independent claims 1,16, and 24. is 
described aj5 a system that provides at least near continuous broadcast service to a terrestrial receiver, 
thus augmenting a legacy sateUite constellation in a geostationary orbit. In one embodiment, ±e 
system comprises a plurality of satellites (202A-202C) in an inclined, elliptical, geosynchronous orbit. 
The plurality of satellites (202A,-202C) arguments at least one legacy satellite (204) in a geostationary 
orbit These features are illustrated in FIG, 2 and described in the specification as follows; 
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FIG. 2 is a diagram showing one embodiment of a satellite constellation of an 
enhanced video distribution system 200 using tht principles of the present invendon. The 
enhanced video distribution system comprises one or more legacy satellites 108 in a 
geostatioiiary orbit around the Earth 206, and an augmenting satellite constellation 203 of 
three ox more satellites 202A-202C (hereinafter altetnarively referred to as satcllite(s) 202) 
which are in inclined, substantially ellipitical, geo-synchronous orbits with objective service 
at or near the center of CONUS. 

In an embodiment subsiantially recited in independent claims 7, 22, and 31, the satellites -202A- 
202C provide a portion of the time of the at least near continuous broadcast service to die terrestrial 
receiver, and the inclined, elliptical geosynchronous orbit is chamcteri2ed by an orbiial inclination of 
about 50 degrees and an orbital indioation of about 0,13. 

In another embodiment substantially recited in independent rlqim 12, the system is described by 
a receiver station (132) for receiving at least near continuom broadcast service from a plurality of 
satellites (202A-202C). The receiver station (132) ^ustrated in FIG, 1) includes an antenna 1 12 having 
a sensitivity characteristic (illustrated in FIG, 4 ) substantially corresponding to die apparent posidon of 
each of the satcfllites (202A-202C), as shown in FIG. 4 and in the discussion appurtenant thereto (page 
7,line 13,etsetj.), 

In another embodiment substantially recited in independent daim 45, the satellite system is 
described by at least one satellite in a geostationary orbit (204, and illustrated in FIG. 2), a plurality of 
satellites, each in an inclined, elliptical geosynchronous orbit (202A-202Q, ako illustrated in FIG. 2), a 
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receiver station antenna 112 that can comraunicate with said at least one sarelliw (204) and at least one 
of said plurality of satellites (202A-202C) during an active period isvidiout tracking, and a gateway (104) 
having a tracking antenna (106) to ctack said plurality of satellites (202A-202C). This embodiment is 
descxibed in FIGs. 1, 2, 4, and 6 and die discussion appurtenant thereto. 

Finally, in another embodiment substantially recited in independent claim 50, the satellite 
system is described by at least one satellite (204) in a geostationary orbit^ an augmenting constellation 
(203) of satellites (202A-202C) in non-geostationary orbit, and a receiver station (132) having a rekavely 
liigh gain, fixed antenna (1 12) capable of communication with said at least one satellite (204) in a 
geostationary orbit and an active one of said augmenting constellation of satellites (203). In this 
embodiment, a track of an apparent position of each satellite of the augmenting constellation of 
satellites rekrive to said antenna when said satellite is in an active period is substantially closed loop. 

VI. ISSUES PRESENTED FOR REVIEW 

Whedier claims 1-7, 9, 15-22, 24-31, and 45-52 are patentable under 35 U.S.C. §103(a) over 
Castiel ct al.» U.S. Patent No. 6,678,519 (Castiel) in view of Briskman et al, U.S. Patent No, 
6,564,053 (Briskman). 

Whether claims 10 and 11 are patentable under 35 U.S.C. §103(a) over Castiel in view of 
Briskman and further in view of Maeda et al., U.S. Patent No. 6,422,516 (Maeda). Arguments for 
the patentability of each ckim are provided below. 

VIL GROUPING OF CLAIMS 

The rejected claims do not stand or fall together. Separate arguments for the 
patentability are presented for 

Claims 1, 16, and 24; 

Claims 7, 22, and 31; 

Claim 9; 

Qaim 45; 

Claim 50; and 

Claims 10 and 11. 
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VIII. ARGUMENTS 

A, Hie References 

h The CasHel^fmnce 

The Castiel reference; discloses an elliptical satdlite commutiicadon sjrstem including a 
constellation of sacelliues which otbit the earth ac a height less than that necessary for 
geosynchronous orbits but which simulate die characteristics of geosynchronous orbits. The 
satellites* velociry near the apogee portion of their orbit approximates die rotational velocity of die 
eaxda, and during dxat period appear to hover over die eanh. The ground stadons on the earth 
always communicate widi a satellite at or near its apogee, and hence that satellite appears to the 
ground station to hover over the earth. During the times when the satellite is outside the apogee 
porrion, its communication is shut off ro prevent any possibility of interfering widi geosynchronous 
satellites and its power supply is used to charge a battery on the satellice. Thus, the power supply of 
rho system can be reduced by an amount equivalent to the percentage of dme the satellite is not 
iised. 

2. The hnsh9mn Reference 

The Briskman reference discloses satellite audio broadcasdng systems including orbital 
constellarions for providing high elevation angle coverage of audio broadcast signals from the 
constellation's satellites to fixed and mobile receivers within service areas located at geographical 
latitudes well removed fcom the equator. 

3. The Maeda Refereme 

The Maeda Reference discloses a system and method for a group of artificial satellites. Hie 
artificial satellite is placed into an orbit in which an individual satellite orbits on an elliptical orbit so 
that at least one of the artificial satelhtes is always viewable within a pre-defined range of operational 
elevationaX angle in a zenith direction fi:om a service area. The group of the artificial satellites are 
satellites on respective different orbits obtained by combining an inclination angle and an 
eccentricity squared of the elliptical orbit so tiiat a time period during which one artificial satellite of 
the group of artificial satellites is viewable fi:om ground is substantially identical to a time period 



5 



PA6E8IM*RCVDAT8/23120(l46:13:54PM[EastemDaylightTime]*SW^^^^ 



08-23-2004 02:25PM FROW-Gates & Cooper LLP 



+13106418798 



T-076 P. 009 F-227 



dining which another anifickl satellite of the group of die arrificial sacellites is viewable from 
gcound. 

B. Independent Claims 1, 7, 9, 16, 22, 24, 31, 45, and 50 axe Patentable Over the Cited 
Refer ence(s) 

With Resp t^rt- rr> ri^i ms 1.16. and 24 : Claim 1 recites: 

A system Jorproidding at kast near contimcHS broadcast smna to a tmtstrial ncnvtr, couiprising: 
a plurality of satelHtis, mch satellite in an incHned, elliptical, geosynchronous offbit, each satellite 
provi£ng a portion of time of the at least near continuous broadcast service to the terrestrial receiver^ 

wherein the pluraUtjf of satellites auffnents at least one legacy satelHte in a geostationary orbit 

The Final Office Action acknowledges chat the Castiel reference does not disclose "the 
plurality of sacellites augments at least one legacy satellite in a geostadonaiy orbit" but asserts that 
the Briskman reference teaches this limitarion in the following passages; 



The next analyses take chc selecred sateUite orbii constclladon and funhei: optimize ic from die viewpoint of 
orbit pcrtufbatians. The purpose of this final opdiruzanon is to mimmijc the saiellites* mass, pgrh mlarly lihe 
artioimt of on-board propeDant needed for correctbg the oxbirs from long term pciturbauons. This is 
important since both the sarelHcc and irs launch vehicle will be less e?cpcnsive. 

The analyses are done by known computer programs. The programs calculate the perturbations of the satellites* 
Orbits caused by the earth's oblateness, the gravity effects of the sun and moon and the solar radiation pressure. 
.\lthough those e£jfccts are individually small on a short term basis, saieDires of this type generally have a 15 
year lifcdme. The magnitude of some of the perturbations axe a function of when the satellites are initially 
placed in orbit C^-e-. epoch). The analyses consider vdiich pcrrurbanons are additive and which are subtractive, 
and the mininmation of the peccuibations by small changes in the inirial orbital parameters, particulaily 
inclination and eccentridry, and chek subsequent in-orbit correction strategy. The result of the optimisation is 
the amount of satc&ite on-board fuel required and reflects the minimum satellite mass. 

The last analyses involve the optimisation of the satellite antenna which is directive towards the service area. 
The analyses result in the required pointing angle of the satellite antenna boresight with time ^Le., over one 
sidereal day) to keep ir accurately pointed at die service area. Depending on the difference between apogee and 
perigee altitude, if the apogee is very high, the analyses provide die beamshaping of die satellite antenna with 
time required to offset the change in range ^.e., space propagation loss change) and also provide antenna 
pattern lotadon requirements with time for antenna bearashapes which are not circular, (col. 5, lines 30-63) 

and in FIG, 7 as follows: 
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RG, 7 

The Applicant respectfully disagrees with this assessment The te?ct cited above describes 
trade spaces that can be considered in optimi2ing the disclosed (non-geosynchronous) constelladon 
optimiiarion, but it does not describe or suggest diat die constellation augments at least one legacy 
satellite in geostarionary orbic FIG. 7 appears to describe a ground trace for the non- 
geosynchronous conscelktiona not a legacy satellite in a geostationary orbit. Therefore, even when 
combined, the Castiel and Bxiskman references do not teach the Applicant's invenrion. 

The Advisory Action mailed May 12, 2004, the Examiner argues: 

"Briskman teaches [a] geostationary satellite (Fig. 1), which is cuxiendy using (means used or 
heritage satellite because die geo satellite is not a new one) or has been used for broadcasting 
multimedia signals (see Fig. 1, column 3, lines 20-30, and column 1, lines 37-65) regarding 
the claimedJimitarion, provide reducing the cost in [the] satellite system." 

The referenced portions of the Briskman reference are reproduced below: 

Most of the northern United States has clevadon angles in the 30.degtee--35.degtee. xangc \^ch could be 
lower in practice due to mobile platform tilt Canada, Jap^ and most of Europe arc at lower elcvadon angles 
fiom optimaliy located geostationary satellites due to their higher latitudes. FIG, 2 shows the elevadon angles 
for a constelladon of diree satellites -with orbits optimized &>r die 48 contiguous United States using the 
methods and techniques of the invention for Bangor, Mc.; (col. 3, lines 20-30) 

and 
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In contrast to the elevation angles of FIG. 1, a satellite constcDaiioii of two, three or mote satellites can provide 
during all or mo5i of every day 50.degrec-60.degi:cc. elevation angles throughout a large service area belted at 
high latitudes. The sarellites' orbits can also be configured to avoid most of the radiadon from die Van Allen 
belts. 

Satellite systems of this invention, in prefened embodiments, serve geogtaphical ladtude service areas located at 
greater than approxxmAtcly 30.degree. N or 30.degiee, S by providing high elevation angles to mobile receivers 
in such areas for reception of broadcasting tranAmigsions over ail or most of the day. The preferred systems use 
geosynchronous satellites (i.e., having a 24 sidereal hour orbital period-86, 164 seconds) in a constellation. The 
design of the consiellarion is configured to optimize the elevation angle coverage of a particular geographical 
high latitude service area for achieving minimum physical blockage, low tree forage auienuation and small 
probabiliries of mulripath fading. For instance, 13 shows an improvement in foliage attenuation at a U5 GHz 
transmission frequency of many decibeb for high service reliabilirics when the reception elevation angel is 
doubled. Such dramatic improvement also occur for other 'lifv^^lffT improvements occur for other microwave 
frequencies and for odier service reliabilities. 

The configuration design optimization is achieved by selection of the orbiiaJ parameters of the constellation's 
satellites and the nxunber of satellites in the consrelladon. Satellite audio broadcasting systems to mobile 
receivers generally provide multichannel radio service and the satellite transmissions are norainally becweea 1-4 
GH2. (col. I, lines 34-(55) 



The Applicant respectfully disagrees. The satellite consrellation disclosed in the Brisktnan 
reference cannot be $aid co augment a legacy satellite in a geostationary orbit. Instead, Briskman's 
satellite constellation is offered as an alternative to a geosynchronous constellation. This is made 
dear by the Briskman reference itself because it describes the design of it*s constellarion widiout any 
consideration whatsoever given to the constellation that it supposedly augments: 



The configuration design optimization is achieved by selection of the orbital parametera of the constellation's 
satellites and the number of sarcUices in ihe constellation, Sarellire audio broadcasting systems to mobile 
receivers generally provide multichannel radio service and the satellite transmissions are nominally between 1-4 
GHz. 

Inclination. The incUnarion of the satdliies is generally chosen between about 40.degrce. and about SO-degrce. 
so they cover the desired high latitude service areas during their transit overhead. 

Eccentricity. The eccentricity is chosen to have a high apogee over the service area so the satellites spend the 
maximum amount of time overhead. Practically, the ecccntriciiy is limited by liic increased disrance that the 
higher is hom the service area since diis extra distance must be overcome either by higher satellire aansmission 
power, a more direcrive satellite antenna during this portion of the orbit or combinations thereof The 
ecccniricity range in preferred embodiments is fi:om about 0.15 to about 0.30. Eccentricities between about 
0.15 and about 0.28 are highly preferred since they avoid most of die Van Allen belts. 

Planes/Number of Satellites, The number of orbital planes equals the number of satellites, and dieir spadng at 
the equator is equal to 360.degree. divided by the nximber of satellites. Preferred embodiments have satellite 
constellations berwecn 2 and 4 sateUitcs. To illustrate, for a 3-5ateilite constellation, die satellites would be in 
orbital planes separated by approxin^arely 120.degree« 
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Argumcnc of Perigee. For service to latitude areas above SO.degree. N, die ixgunienr of perigee is in the vicinity 
of 270.dcgree. 50 that the apogee is in the northern hemisphere and the perigee is in Jhe fiouthem hemisphere. 
For service 10 ktitude areas below 30.degree. S, ihc argument of perigee is in die vicinity of 90.degrec, so that 
the apogee is in the southern hemisphere and die perigee is in die nordiem hemisphere. 

Longitude of the Asct^ding Mode, The orbic planes are chosen with a longitude of the ascending node such 
that the satellites have a good view (Le., arc at high clevadon angles as viewed by mobile receivers) of the 
complete service area. Generally^ this is accomplished by choosing the tight ascension of the ascending node 
and the mean anomaly such that the center of die ground trace bisects die service area. 

Ground Trace, [n the preferred crabodimenc, the satellite g follow the same ground trace and pass ovei a given 
point on die earth at approjcimately equal dme intervals, Tlie orbit of each Satellite occupies its own orbital 
plane. For satellites in neighboring planes ia a consccUation of a saiellires, the difference in right ascensions of 
the ascending nodes is 360.dcgrce./n, the diffeccnce in mean anomalies is 360.dcgree./n and the average dme 
phasing berwcen the satelhtes on die trace is 24 sidereal hours/n. 

Orbit Control, Satellite constcllarions of this invendon experience change in the aforementioned orbital 
parameters over rime due to the earth's oblaicness, gravity fbtces of die sun, moon and solar tadintion pressure. 
These can be compensated by the satellites' on-board propulsion system. The amount of such propulsion can 
be minimized by analyzing the perturbations of each individual orbit parameter over the lifetimes of die 
satellites caused by the previously mentioned effects and choosing the initial conditions of the orbits so the 
minimum on-orbit changes are required- This choice is generally assisted by die fact that some perturbation 
sources partially cancel out others. 

Satellite Spatial and Time Diversity. FIG. 3 shows the elevation angle coverage from Seattle, WA to a three- 
satellite constellation optimized by the methods described heiein for broadcast service to the United States of 
America. Two satellites are visible at all times. The techniques for satellite spatial and time diversity described in 
U.S. Pat No. 5,319,672 dated Jun. 7, 1994; U.S. Pat No. 5^78,863 dated Jan. 11. 1994 and U-S, Pat No. 
5,592,471 dated Jan. 7, 1997 are fiiUy applicable, and diese patents arc incorporated herein by reference. 

The satellite txansmisdon powi margin saved by using the invention for mitigation of multipath fading and for 
teduction of tree and foliage attenuation can be used to advantage. One use is by employing a smaller, less 
costly satellite, A second use is by transmitting more program channels- (col. 1, line 59 - coL 3, line 12) 



The important analysis input paiametecs are the definition of die geographical service area and the quality of 
service to be provided. The quality of service is defined as die percent of time service will be unavailable due to 
outage from physical blockage, multipath and tree/fbUage atrenyation. The desired satellite elevation ang^s for 
m in i m i vin g outage from single path physical blockage can be derived fifom calculations similar to diose 
graphically 5ho>wn in FIG- 14. Similarly, the desired satellite elevation angles for minimizing outage £com 
tree/ foliage attenuation can be derived from transmission measurements in the projected service area at the 
system's operating radio frequency, such as shown in FIG. 13 for die United States at L-band frequendcSj and 
knowledge of the satellites' transmission signal margin at the mobile receiver. Multipath and total blockage ^.c, 
all path blockage such as occurs when a mobile receiver passes under a large underpass) are dealt with by use of 
Satellite spatial and time diversity. Diversity is anal^cd as a requirement of the number of satellites 
simultaneously viewable by the mobile receivers and of the satellites' elevation angles. 

The result* of the aforementioned analyses arc then used in the design of the satellite constellation which is a 
function of the orbital parameters and number of satellites in the constellation. Using known computer analysis 
programs, an optimi2ation is performed of the elevation angles for the mobile receivers throughout the service 
area to the constellation's satellites ihrougliout a day (Le,, since the satellites arc geosynchronous, the elevation 
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angles vwll repeat every day if perturbations are ignofed). The optirnizadon specifically varies inclinaGDn and 
eccenliidty for given right ascensions to maximize the time ihe satellites remain over the service area (i.e., at 
high elevadoft angles), Also» the choice of the apogee and perigee of the orbit considers the OToidancc of 
passage through the Van Allen belts so radiation damage to the ijgttjUites is minimized and avoids too high 
apogees 50 excess space loss oc antenna beam forming is rrummizcd as discussed subsequendy, 

Continuous coverage of a reasonably sized service are& well removed from die equator cannot be achieved nvith 
a single satellite so analysis is generally performed on constellations with 2, 3 and 4 satellites. The analyses arc 
performed using known cpmputer programs. The amount of elevation angle coverage improvement diminishes 
for eonstcUations with more than three sacellitea. Constellations widi more dian 4 satellites are technically 
feasible and only marginally improve bodi elevation angle coverage and redundancy. FIG. 8 shews the 
elevation angle coverage of a two satellite consrcUarion as seen from New York Oty. No appreciable satellite 
spatial diversity is possible making muldpath mitigation from this technique unavailable The selection of the 
number of satellites in the constcUarion from the analyses' data is based on die criteria adopted for the 
minimum required number of satellites visible to mobile receivers diroughout the service area at the selected 
minimum elevation angles. The ielccrion may also be influenced by system costs. 

The next analyses take the selected satellite orbit constellation and further optimiie it from the viewpoint of 
orbit penurbations. The purpose of diis final opdmization is to minimize the satellites' mass, particularly the 
amount of on-boaid propcllani needed for correcting the orbits from long term perturbations. This is 
important since bodi the satellite and its launch vehicle will be less expensive. 

The analyses are done by known computer programs. The programs calculate the perturbations of the satellites' 
orbits caused by the canh's oblaceness, the gravity effecrs of the sun and moon and the solar radiation pressure. 
Although those effects are individually small on a short term basis, satellites of this type generally have a 15 
year lifetime. The magnitude of some of the perturbations are a function of when the satellites are initially 
placed in orbit fi.c., epoch). The analyses consider which perturbations arc addiuvc and which are subiractive, 
and the minimization of the perturbations by small changes in the initial orbital parameters, particularly 
inclination and eccentricity, and dieir subsequent ia-orbit correction strategy. The result of the optimizatioa is 
the amount of satellite onboard fuel required and rcflccis the minimum satellite mass- 

The last analyses involve the opomizatton of the satellite antenna which is directive towards die service area. 
The analyses resxJt in the required pointing angle of the satellite antenna borcsight with time p-e., over one 
sidereal day} to keep ir accurately pointed at die service area. Depending on die difference between apogee and 
perigee altitude, if die apogee is very high, the analyses provide the bcamshaping of the satellite antenna with 
rime required to of&ei die change in range (i.e., space propagation loss change) and also provide antenna 
pattern rotation requirements with time for aiucnna beamshapes which are not circular. 

Two syaiems usii^ this invention were designed for audio satellite broadcasting. One system was designed fbi 
service to the contiguous 48 United States. The input rcquiiemencs were to have one satellite in the iionhem 
portion of die service area always in view with at least 60.defiree. elevation angle to mobile receivers in the area 
and a second satellite always visible with at least 25.degree. elevation angle. The analyses were conducted with 
an orbital computation program called "Satellite Tool Kit" from Analytical Grapliics, Inc. of Malvern, Pa. The 
results of the analyses resulted in a three satellite constellation, FIGS, 2 through 7 show specific final elevation 
angle cofvcrage outputs of the program for the sy&tem* 

A second system was designed for service to Europe using similar input requirements to the first system and 
the same computation program. FIGS. 9 through 12 reflect the final results regarding elevation angle coverage. 
(coL 4, line 31 - coL 5, line 67) 
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Simply put» other than impermissible hindsight reconstruction, diere is no suggestion chat 
the Biiskman satellites are anything other than independent from chose in geosynchronous orbit. 

With regard to a teaching co combine the Castiel and Biiskman references, the Final Office 
Acdon indicates that "it would have been obvious to one of ordinary skill in the art at the dme the 
invention Tvas made to modify che Casrid system as taught by Briskman. The motivation does so 
[sic] would be to achieve optimum using satellite and reducing cost in sarellice system.** 

The Applicant respectfully disagrees. Castiel itself recites the disadvantages in 
geosynchronous systems, as described below: 



The invenrofs of the present invention have noted a Aumbci of drawbacks associated with geosynchronous 
Cgco**) satellite systetus. One major drawback is ihe cost to raise a satelliie into A gco ofbic Geosynchr onod$ 
oibic occurs ar around 36,000 kilometers. The cost to boost the satellite into orbit is directly proportional to ihe 
height of xhc orbit. Therefore, it is expensive to boost a satellite into geosynchronous orbit. This cost must be 
amortized over the lifetime of the satellite, making gco satellites very expensive. 

Another problem results from the geometry of coverage of a geosynchronous satellite system- A three satcUire 
geostationary satcUiie system coiUd have the satellites spaced equally along the equator, ar l20.degrcc. intervals. 
Thcii limit of visibility on the equator is calculated &om the relacifinship; 

where 6373 is the radiiw of the earth in Idloraeters, and 35736 is the radius out co the geostationary ring. Taking 
difference between die above value and 120 degrees, it is clear that diere is approximately 40 degrees of 
overlapping coverage by two adjacent geo satellites for an observer on the equator. There will be even less at 
greater latitudes. Many global servigeSi however, reqtiire world-wide transmission of their informadon to the 
whole world. Since each of the satellites only covers one pan of the world, some odier way must be used to 
disseminate the information from the source to the satellites covering the rest of the world. 

The information begins its transmission at ^ link. That link transmits up to die satellite in orbit, which then 
retransmits the information to communicate to, or "cover" one portion of the earth. The same information 
must also be transrniitcd to another of die satellites lo cover another part of the earth. The information is 
eidier sent 1) over a land line between the link on the eanh and ground stations that service areas for the other 
satellite(5), or 2) via satellite-to-satellitc transmission. The land link requires additional equipment and expense. 
The satellite link also requires additional equipment, but in addition operates a transmission across the two 
ends of die 42,000 kilometer equilateral triangle. This requires a transmission which is some 70,000 kilometers 
long. This system req;urcs a second antenna on each of the satellites in addition to complicating control and 
pointing structure. Even then, the long commmtication channel may cause noise in die channel 

One .of the most difficult-to-solve problem results from the geometry of the geosynchronous orbit. Tliere is 
only one available orbital position ("band") for geosynchronous satellites. This band is akeady saturated with 
satellites. Satellites occupy die gco band with only 2 degrees of spiicing diercbctween. These are referred to as 
orbital "slots". Most of the slots are now occupied, malting it difficult to find positions for any more 
geostationary satellites. However, odier satellite locations cannot be allowed to interfere widi the 
communication to the geo sateUiies when operating at the same frequencies. 
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The system of the present invcnrioA obtains the advantages of gcosyachronous sardlitcs without using the high 
altitude circular orbit aocmally used for geo satellites. The present invention uses a plurality of satellites in 
orbits chosen such that each desired point of coverage on the canh communicates with a diffcrcnr satellite at 
different times, and in a direction of antenna pointing separated angularly from any gco satellite(s), such that 
there is no radio frequency inrerference» even when operating at the same frequency as a gco satelHce- Thus, the 
present invcndon alleviates the ptcseni "gco-slor" problem. The lower altitudes of the present invention also 
lead CO smaller link distances £rom ground-to-sateliiie and £iom satelllte-to-sacellitc, decreasing the power 
required due to path loss. These lower altitudes also decrease the time delay which can be annoying in voice 
transmissions. Thus^ the present invendon provides a unique soludon ro some of the problems of using geo 
saceUites. (col. 1 . line 42 - coL 2, line 30). 

As is apparent from a review of the passages reproduced above> the Castiel reference teaches 
an alternative to a geostationary legacy constellation, not one that augments such a constellation. 

Indeed, the Casdel reference teaches that interacrion between legacy gcostaaonaiy 
ccmsielkdons is regarded as undesirable "interference " and thus, expressly teaches away from the 
combination suggested by the Final Office Action. 

Claims 16 and 24 recites features analogous to those of claim 1 and is patentable for the 
same reasons. 

Witli Respect to Independent Claims 7. 22^ and 31 : Claim 7 recites: 

>1 system for providing at kasi mar continuous bro€idcast service to a terrestrial receiver, comprising: 
a plurality of satellites, each satelHie in an inclimdy elliptical, geosynchronous orbit, each satellite providing a 
portion of time of the at least near conOnmus broadcast sendee to the terrestrial recmer^ wherein the orbit is characterised 
by an orbital inclinadon approximately equal to 50 degrees and cm eccentricity ^proximately equal to 0, 13, 

According ro the Final Office Action, this feature is disclosed in the Castiel reference as 

follows; 



The "indinarion" I is the angle berwecn the orbital plane of die satellite the eqmtonal plane. Progtade orbit 
satcUiies orbit in die same orbital sense (clockwise or counter-clockwise) as the earth- For progiadc orbits, 
inclinarion lies between O.d^ree. and 90.degree» Satellites in retrograde orbiis rotate in the opposite orbital 
sense rcladve to ihe earth, so ibc cerrograde orbits die inclination Ucs beiween 90 degrees and ISO degrees. 

The "cridcal indinauon" for an elliptical orbit is the planar indinauon that results in ^lo apsidal rotadon rate. 
This results in a stable ellipdcai orbit whose apogee ahvays stays at die same lanmdc in die same hemisphere. 
Two indinadon values sadsfy this condidon: 63. 435. degree, for progr&de orbits or Its supplement 116.5(55 
degrees for retrograde orbits, (col., 6, lines 24-36) 

The foregoing discloses the selection of an orbital inclination to provide a zero apsidal 
rotation rate, namely 63.435 degrees. With out further cxplanarioo, the Applicant does not 
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understand how aa orbital inclinarion 50 degrees vwll provide a zero apsidal rocadon race (Casdel 
suggests otherwise). Therefore, in this respect at least, it is not dear how a 50 degree inclination can 
be thought of as "substantially equal" to a 63.435 degree inclination. 

The same conclusion results when die selected inclination is viewed from die perspective of 
die AppKcant's invenuon. Selecting an inclination and an eccentricity approximately equal to SO and 
0.13 provides CONUS coverage for an 8 hour period, and eliminates sudden shifts in the apparent 
position of die active satellite, as described below: 

FIG. 3 is a diagram fllustratmg the giouad track 302 of die orbit of the saielKie 202 specified in Table I 
centered at the geogiapliical ceater of CONUS for an 8-hour period when the satelUte i$ providing broadcast ' 
semcM to a subscriber. The outside rings 3CW show 57 degree elevation contours at 10 minute intervals widiin 
the acHve period. Note that all of CONUS (aU 48 states) are covered vathin die 57 degree elevation angle. Ibe 
ground track 302 of d>e orbit of the satellite 202 is a closed loop in a (reversed) teardrop shape. Tris el^ninates 
suddM shifts m die apparent postrion of the active satcUite (it the task of tiansmitting Ae broadcast sigaal is 
"""u ^'-S- ''^ * ^^'^ '"'^^ (' S- 202B) in the consteUation) and thus allows an 

IRD 132 with a fixed (non tracking leceiver station antenna 112 to leccive unintcmipted service from the 
satellite constellation. 

Without fiirdicr expknadon, it is not clear to the Applicant how Casdd's value of 63.435 
degrees is substantially equal to die 50 degree value recited in claim 7. Btiskman, at coL 2, lines 10- 
14, teaches that die eccentridry should be approximately 0.15 to 0.30, not 0.13. Accordingly, die 
Applicanr respectfiiUy traverses diis rejection- 
Claims 22 and 31 recite features analogous to those of claim 7, and are patentable on the 
Same basis. 

With Respe ct to Claim 9 : Claim 9 redtes: 

-^rvceiver station for naam^ at least near eoiitinuousbnadcasts^ 
incHned, ell^cal, geospicbn'nom orbit, comprising 

an antenna haang a smsmtf characteristic substantially ctmspon^ng to the track of the abbaimt position of 



each of the satelBits. 



According to die Final Office Acrion, die foregoing is disdosed as follows: 

The satelUtcs foUow tepearing ground tracks, since the cycle of satellite movement shown in HGS 4A-4F 
conmiually repeats. Importandy, this aUows the ground tracking antenna 212 to continnally follow the 
same path, starting a beginning point, ttaddng the satellite, and ending at ih.: coalesce point Aftcj 
the satellites coalesce a$ shown in FIG. 4A, the antenna begins its tracking cycle 
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The inventors of the present invendon have optimized this system for preventing inteifejicnce with geo 
satellites. 

Specifically, consider FIG- 4G which shows a multipliciry of satellites in inclined elliptical orbits. The present 
invention prefciubly operates ro monitor satellites at and neat their apogee positions. The satellites near perigee 
are moving too rapidly, and hence are not tracked More generally, the system of die present invendon operates 
such diat the satellites are only being used at certain times during their orbits. In this preferred embodiment, 
those certain rimes are when the satellites are at apogee. Non geosynchronous circular anuys are commonly 
used at prcseni^ diey are actually much less efficient, since with iero eccentricity they spend a significandy 
greacei rime on the side of the earth away from die populated continents. The arrays of the present invention, 
on the other hand, spend most of the time at or near apogee over the populated continents of interest, and a 
relatively small time (at high angular velocities) passing through perigee in regions of no commercial interest, 
(col. 11, line 63 - col. 12, line 22, emphasis added) 

The Applicant respectfully disagrees. As indicated by the bolded text above, the foregoing 
teaches a ira/:ki?:g2nzcnn2L (e.g, one diat tracks the satellites as they move in apparent position). This 
teaches away from an antenna having a sDnsirivicy charactciisnc that does not require satellite 
tracking (e.g. one with a sensitivity characteristic corresponding to the apparent position of each of 
the satellites). 

With Respect to Claim 45 : Claim 45 recites: 

A satelHiff system comprising: 

at least one satellite in a geostadonary orbit; 

aplwraHtj^ ofsattlBtes, each in an inekn^, elUptiixtl geosynchronous orbit; 

a receiver station antenna that can communicaie mth said at least one satelHte and at least one of said 
plurality of satellites during an active period without trackir^ and 

agatewqy having a tracking antenna to track said plurality of satellites. 

According to the Final Office Action, the foregoing is taught by Castid in view of Briskman 
under die same rationale as claim 1. The Final Office Action further indicates diat Casriel further 
discloses a receiver station that can communicate with at least one satellite and at least one of said 
plurality of satellites during an active period withoiu tracking as described below: 



The video input to be distributed is received as video input 200. and input to z video codey 202 which produces 
digic&l coded video information. This digital coded video is multiplexed u^ith a number of other channels of 
video information by video multiplexer 204. The resultant multiplexed video 206 is modulated and 
appropriately coded by element 208 and then up-converted by transmitter element 210. The up-converted 
signal is transmitted in the Ku band, at around 14 GHx, by antenna 212. Antenna 212 is pointed at the sateflitc 
100 and rccerved by the satellite's receive phased array antenna 214. Antenna 212 is controlled by pointing 
servos 215. 

The received signal is detected by receiver 216, from which it is bput to multiplexer 218- Multiple:cer 218 also 
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receives infomiation from the inter-satcUite transponders 240. 

Tlie output of muldplexfir 218 feeds the dircci transponders 250, wliich through a power ampHficr 252 and 
multiplexer 254 feeds beam former 256, Beam former 256 drives a transmit, siccrable ph^iscd-array antenna 260 
^vhich transmits a signal in a current gco frequency band to antenna 262 in the remote user teiminal 106. This 
signal preferably uses die same &equency diaris used by current geo satellites. The phased array antenna is 
steered by an on-board computer ^ch foUows a pre-sei and repeating path, or from die ground This 
information is ceceived by receiver 26^, demodulated at 266, and decoded at 268 to produce the video output 
270. (col. 9, lifws 1-27) ^ 



and in the FiGs. 1 and 2, reproduced below: 




The Applicant respeciiully disagrees. Nodiing in the foregoing teaches a receiver station 
that can communicate widi said at least one satellite and at least on of a pluzaliry of satellites during 
an active period without aracking. As described above with regard to die Applicant's independent 
claims, Casdel teaches the use of a tracking ^mtenna at die receiver station. The Applicant believes 
that die majority of die text rdied upon by the Final Office Action refers to die transmitting satellite, 
and what litde refers to the receiver station does not describe the features recited in claim 45. 
Accordingly, the Applicant respectfully traverses this tejection. 

With Respe ct to Qaim 5Q - Claim 50 recites: 

A laulUk system, comprising: 

at kast one satellite in a geostationary orUt; 

an augmenting consttUation of satel&tes in non-geostationajy orbit, and 

a nc€iver station havinga reiativety high gain, Jtxsd antenna capabk of commfmication mtb said at 
kast om satellite in a geostationary arhitandan active one ofsaidau^enting.constellation of satellites. 
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whemii a tmck of an apparent position of each saidUu of the augmenUng constdlaiion of satellites 
rslarivc to said antenna when said satellite is in an active period is substanHall^ dosed hop. 

According to the Final Office Action, claim 50 is unpatentable for the same reasons claim 

1 , In addidon. the Final Office Acdon ifidicates that the Castiel reference discloses a fixed antenna 

capable of communicadon widi said at least one satellite in a geostationary orbit as follows: 

This system has a number of otlicr distinci advantages. Imponandy, the system opcranon allcTws selecting 
specific geographic locations to be prcferentiaUy cohered; for example, continents can be followed by the 
constellauon to the exclusion of other a^eas, e.g. oct:aa areafi between die roniinents- Tlie comniunicarion 
eqmpmenr on the continent always commimicatcs with one sarelHt<; at apogee, although not always die same 
natcllire. From point of view of the ground station, the satellite appeais to hover over die ground. 

This satellite system operates viituaUy like a geosynchronous satellite system. Importandy, diesc sateUicee 
according to the present tnventign orbit at about half die altitude of die gco sysrems- A geo orbit orbits at 
36,000 miles altinide: the virtual geo satellite orbits at average altitudes of 16-18,000 miles. Also, geo satellites 
require "apogee motors", to boost diem from their original orbits into die final gco orbit. These apogee motors 
can double the weigh t of the satdlire. 

This yields a communications system which costs less dollars per launch capability because of die reduced 
weight to boost and less size. Also, since die geo satellites orbit at a higher altitude, dicy operate at a liigher 
power, and u^e a larger illuminating antenna. aU odicr conditions on die ground being equal These satellites 
also have a much larger overall size. This siic of die satclUtes increases as the square of the distance. Therefore 
die geo sntellice needs to be at least twice as large and twice as powerful as a low altitude satclHtc, The power 
supply conservation techniques of ihe present invention aDow the sateUite to be made even smaller. 

Tlie system also provides satellites widi very high elevation angles. Maximizing die eIt;vation angle prevents 
interference wfdi existing satellites such as true geosynchronous satellites. 

This is anodier feature of die present invention which allows dicse satellites ro operate in ways wWch avoid any 
possibility of interference with die geo band. (col. 4, lines 12-48) 

However, as described above, Castiel discloses a system that requires a cracking antenna. 
Hence, claim 50 is allowable as well. 

C. Dependent Claims 2^6, 10-11.15, 17^21, 25-30. 46-49, and 51-52 axe Patentable Over the 
References of Record 

Claims 2-6, 10-11, 15. 17-21, 25-30, 46-49, and 51-52 each include the limitations of the 
claims they depend upon and are patentable on the same basis. In addition, claims 2-6, 10-11.15, 
17-21, 25-30, 46-49, and 51-52 recite feaaires rendeiing tiietn even more remote from the cited 
references. 
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Pardculady, the Final OfficQ Action rejects cbims 10-11 as imf«it€ntable over Casriel in view 
of Briskman and further in view of Maeda. The Applicant respectfully traverses this rejection. 
Claira 10 recites: 



mnm- station of Claim 9, ivh&rdn the receiver antenm comprises a nflemrhamng a focal line and a focal 
point on the focal Hne and a head, whenin the head is disposed offset from the focal point. 

According to die Final Office Action, these features are di$closed in the following portion of 
the Maeda reference; 



True Anomaly .theca.: angk defined by the line connected between ihe perigee and the foc;il point of the ellipse 
and the line connected between the satellite and die focal point of the ellipse (shown by symbol 58 in FIG. 5) 
(0 dcgiees <= iheta <=; 360 decrees). 

The geometrical reladonsliip for diosc elements will be described with reference to FIGS. 5 and 6, The satellite 
51 moves on the ellipdcal orbit having a focal point 50. The distance between die perigee 53 of die elHpse and 
the focal point 30 of die ellipse is represented by perigee radius Rp and widi symbol 57 in FIG. 5. The distance 
between the apogee 52 of the ellipse and the focal point 50 of die ellipse is represented by apogee radius Ra 
and widi symbol 56 in FIG. 5. Perigee radius^ apogee radius, semi-major axis a represented by symbol 54 in 
FIG, 5, semi-minor axis b represented by symbol 55 in FIG, 5 and the eccentricity squared c have dK foUowing 
relarioni. 

Ra-a(l-H:J 
c-CRa-Rp)r<Ra+Rp) 

In FIG. 6. what is shown is an example in which die eardi 60 is positioned at die focal point of die elliprical 
orbit. The ellipdcal orbit crosses at the north-bound node 62 on the equanonal plate from die soudiem 
hemisphere to die northern hemisphere, while die perigee is positioned at die point 65 and the apogee i^ 
poridoned at die point 66. The angle 64 between dae cquational plate 6X and die orbital plane defines the 
orbital indinarion angle L The right ascension of die north-bound node is defined by die angle 68 measured in 
die eastern direction 6om die vemaj equinoctial point, and the argument of die perigee is defined by the angle 
63 between the north-bound node 62 and the perigee 65. 

Even if die semi-major axis can be specified definitely by die orbir cydc, odier major parameters may be 
determined to be arbitrary values^ such as die eccentricity squared is an arbitrary real number 0-0 or over and 
less than 1.0, the orbital inclination angle is an arbicraiy real number 0.0 d^ee or over and 180 degrees or 
smaller^ and die argument of perigee is an arbitrary real number 0.0 degree or over and 360 degrees or smaller. 
Thus, diere may occur a simation in which a designer is forced ro determine values for diose parameters 
inruirivcly and/or empirically &om his or her experiences. 

If a satcllire which can come in sight in die zenith direction for an extended period of rime on die upper air of 
the mrgct service area can be realized, "large-scale data transfer from mobile bodies for an exrended period of 
dme" can be established by satellite communications. Thus, what has been sought arc feasible raediodologies 
for defining orbit-related elements and dieir definite values which can be adaptive to Japanese terricory 
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chnracwHstics and are cost-effccrive, ihar is. configured with less numba: of sardlites foiming the overaU 
system. 

As described above, in order to transfer large-scale data induding image files from movable bodies, like an 
automobile^ for an exrended period of rime, it is required to make the satellite remain on die orbit in the lenith 
direction as long as poisible and to communicate with the satellite. 

It has been gencraUy iccofimzcd diat it is preferable to cstabli^jh an orbit shaped in an oblong ellipse having its 
apogee on the upper air of the target service area, in order co satisfy the above dcscn"bed requirement. 
However, adequate methodologies and algoridims for defining orbit-related elements have not been proposed. 
In addition, there is no definite proposal for specified values for those parameters ro be opdmi2fcd for the 
services over die whole Japanese land. (col. 4, line 17 - col. 5, line 16) 



F/G.5 




Respectfully, the Applicant cannot ascertain where the foregoing even retiaotety reaches the 
featiues recited in claims 10 and 11, The Applicant further disagrees that there is any teaching or 
suggestion to modify Castiel/Briskman as described in Maeda. 
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IX, CONCLUSION 

In light of the above arguments, AppeUant respectfiiUy submit that the cited references do 
not anticipate nor tender obvious the claimed invention. More specifically, Appellant's claims recite 
novel physical feamres which patentably distinguish over any and all references under 35 U.S.C. §§ 
102 and 103, As a result, a decision by the Board of Patent Appeals and Interferences reversing the 
Examiner and directing allo^nce of the pending claims in die subject application is respectfully 



solicited. 



Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicant(s) 



Howard Hughes Center 
6701 Center Drive West, Suite 1050 
Los Angeles^ California 90045 
(310) 641-8797 



Date: August 23. 2QQ4 
VGC/io 

G&Cn3.2O-US-0l 



By: 

Name; Victor Gf Cooper 
Reg. No.: 39.641 
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APPENDIX 

1. A system fox providing at least near continuous broadcast service to a terrestrial 
receiver, comprising: 

a plurality of satellites, each sateUite in an inclined, elliptical, geosynchronous orbit, each sateDite 
providing a portion of time of the at least near continuous broadcast service to the tenestrial receiver, 
wherein the plundity of satellites augments at least one legacy satellite in a geoscationary orbit. 

2. The system of Qaim 1, wherein the plurality of satellites comprises a first satellite 
actively servicing the terrestrial receiver, and a second satellite, wherein an apparent posirion of the 
second satellite rektive to the tertestrial receiver is substantially proximate the apparent position of the 
first satellite relative to the terrestrial receiver when the first satellice completes providing its portion of 
the broadcast service, 

3. The system of Qaim 1, wherein a track of the apparent position of each of the satellites 
relative to the terrestrial receivers when die satellite is providitig its portion of the at least near 
continuous broadcast service is substantially closed loop. 

4. The system of Claim 3, wherein the terrestrial receiver comprises an antenna having a 
sensitivity characteristic substantially corresponding to the liack of the apparent posirion of each of the 
satellites. 
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5. The system of Claim 3, wherdn the tiack of iht apparent position of each of the 
satellite substantially corresponds to a sensitiviiy pattern of an antenna at the tettestadal receiTrer. 

6. The system of daiin 1, wherein a track of the apparent position of each of the satellites 
relative to the terrestrial receivers when the satellite is providing its portion of die at least near 
continuous broadcast service is substanrially teardrop-shaped* 

7. A system for providing at least near continuoiis broadcast service to a terrestrial 
receiver, comprising: 

a plurality of satellites, each satellite in an inclined, ellipdcal, geosynchronous orbit, each satellite 
providing a portion of rime of the at least near continuous broadcast service to the terrestrial receiver, 
wherdn the orbit is characterized by an orbital inclination approximately equal to 50 degrees and an 
eccentricity approadmately equal to 0.13. 

8. The system of Claim 7, wherein the orbit is further characterbced by a period 
approximately equal to 861 64 seconds, an altimde at perigee approximately equal to 30305 kilometets, 
and an aMnide at apogee approximately equal to 41268 Idlometers. 

9. A receiver station for receiving at least neat continuous broadcast service from a 
plurality of satellites in an inclined, elliptical, geosynchronous orbit, comprising: 

an antenna having a sensitivity charactciisric substanrially corresponding to the track of the 
apparent position of each of the satellites. 
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10. The receiver station of Claim 9, whereiii the receivex antenna comprises a reflector 
having a focal line and a focal point on the focal line and a head, wherein the head is disposed offset 
from the focal point. 

11. The receiver station of Claim 10> wherein the head is disposed offeet from the focal 

line. 

12. A receiver station for receiving at least near contintious broadcast service fix>m a 
plurality of sauellices in an inclined, ellipttcal> geosynchronous orbit, comprising: 

an antenna having a sensitivity characterisac substantially corresponding to die track of die 
apparent position of each of the satellites, 

wherein the receiver antenna comprises a reflector having a focal line and a focal point on the 
focal line and a head, wherein die head is disposed offset from die focal point, and wherein the head is 
disposed offeet from the focal line, and 

wherein the reflector is approximately 18 centimeters in diameter, and the head is disposed 
approximately 7 inches offset from the focal point and approximately 4 inches of&ec from the focal 
line. 

1 3. The receiver station of Qaim 12, fuxdier comprifiing a second head disposed 
substantially at the focal point 
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14. The receiver station of Claim 13, wherein the second head receives sigaak from a 
geostadonaiy s&tielUte, 

15. The receiver station of Claim 9, wherein the plurality of satellites comprises a first 
satellite actively servicing the receiver station, and a second satellite, wherein the apparent position of 
the second satellite relative to the receiver station is substantially proximate the apparent position of the 
first satellite relative to the receiver station when tiie first satellite completes providing its portion of the 
broadcast service. 
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1 (5. A method of providing at lease near conrinuous broadcast service to a terrestrial 
receiver, comprising the steps of: 

providing a signal having a portion of the continuous broadcast service from at least one of a 
phiralirp- of satellites at a rime, each satellite in an inclined, ellipdcal, geosynchronous orbit, and 

providing service from at least one legacy satellite in a geostarionaLcy orbit 

17. The method of Claim 16, wherein the plurality of satellites comprises a first satellite 
actively servicing the tmes trial receiver, and a second satellite, wherein an apparent position of the 
second satellite relative to the terrestrial receiver is substantially proximate the apparent position of die 
first satellite relative to the rettestnal receiver when the first satellite completes providing its portion of 
the broadcast service. 

18. The method of Claim 16, wherein a track of the apparent position of the each of die 
satellites relative to the tettcstnal receivers when the satellite is providing its portion of the at least near 
continuous broadcast service is substantially closed loop. 

19. The method of Claim 1 8, wherein the terresttifll receiver comprises an antenna having a 
sensitivity characteristic substantially cottesponding to the track of the apparent position of each of the 
satellites. 

20. The method of Claim 1 8, wherein the track of the apparent position of each of the 
satellites substantially corresponds to a sensitivity pattern of an antenna at the terrestrial receiver. 
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2 1 . The mediod of Claim 1 6, wherdn a track of the appaxcnt position of the each of the 
satellites relative to the terrestrial receivexs when the satellite is providing its portion of the at least near 
continuous broadcast service is substantially teardrop-shaped 

22. A mediod of providing ac least near continuous broadcast service to a terrestrial 
receiver, comprising die steps of: 

providing a s^al having a poiuon of the continuous broadcast service from at least one of a 
plurality of satellites at a time, each satellite in an inclined, eUipdcal, geosynchronous orbit, wherein the 
orbit is characterised by an orbital inclination approximately equal to 50 degrees and an eccentricity 
approximately equal to 0,13. 

23. The method of Claim 20, wherein the orbit is fiardier characterized by a period 
approximately equal to 86164 seconds, an altitude at perigee equal to appro^rimately 303O5 Idlometers, 
and an altitude at apogee approximately equal to 41268 kilometers. 

24. A method of receiving at least near continuous broadcasr service at a terrestrial receiver, 
comprising the steps of:_ 

receiving a signal having a portion of the continuous broadcast service from at least one of a 
plurality of satellites at a time^ each satellite of the plurality of satellites being in an inclined, elliptical, 
geosynchronous orbit, and 

receiving broadcast service from at least one legacy satellite in a geostationary orbit. 
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25. The method of Qaim 24, wherein the plurality of satellites comprises a first satellite and 
a second satellite and wherein the seep of providing a signal having a portion of the continuous 
broadcast service from at least one of the plurality of satellites at a time comprises the steps of: 
receiving a signal &om the first satellite actively servicing the terrestrial receiver; and 
receiving a signal &om the second satellite when the apparent position of the second satellite 
relative to the terrestrial receiver is proximate the apparent position of the first satellite relative to the 
tenestrial receiver. 
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26, The method of Claim 24, whetem the plurality of satellites compnses a first satellite 
actively serviciag the terrestrial receiver, and a second satellite, wherein an apparent position of the 
second satellite relative to the tcnestrial receivei is ptoxixuate the apparent position of the first sateUite 
relative to the terrestrial receiver when the first satellite completes providing its porrion of the broadcast 



service. 



27. The method of Claim 24, wherein a track of die apparent position of the each of the 
plurality of satellites relative to the tetrestrial receivers when the satellite is providing its portion of the at 
least near continuous broadcast service is dosed loop. 

2S. The system of Claim 27, wherein the terresnial receiver comprises an antenna having a 
sensitivity characteristic cortesponding to the track of the apparent position of each of the pluraHty of 
satellites. 

29. The system of Claim 21, wherein the track of the apparent posirion of each of the 
plurality of satellites corresponds to a sensitivity pattern of an antenna at the terrestrial receiver. 

30, The method of ^k^m 24^ wherein a track of die apparent positbn of each of the 
plurality of satellites relative to die terresttial receivers when die satellite is providing its portion of the at 
least near continuous broadcast service is teardrop-shaped. 
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31. A method of receiving at least near continuous broadcast service ac a terresttial receiver, 
comprising the steps o£: 

receiving a signal having a portion of the continuous broadcast service &om at least one of a 
plurality of satellites at a time, each satellite in an inclkled, elliptical, geosynchronous orbit, wherein the 
orbit is characterized by an orbital inclination equal to 50 degrees and an eccentricity equal to 0.13. 

32. The method of Claim 31, wherein the orbit is further characterized by a period equal to 
86164 seconds, an altitude at perigee equal to 30305 kilometers, and an altitude at apogee equal to 
41268 Idlometers. 

33. ^44. (CANCELED) 

45. A satellite system comprising: 

at least one satellite in a geoscationaty orbir, 

a plurality of satelliteSj each in an inclined, elliptical geosynchronous orbit; 
a receiver station antenna that can communicate with said at least one satellite and at least one 
of said plurality of satellites during an active period without tracking, and 

a gateway having a tracking antenna to track said plurality of satellites. 

46. The satellite system of Claim 45, wherein each satellite of the plurality of satellites is an 
active satellite during an active period, and a track of the apparent position of each active satellite 
relative to the receiver station antenna is substantially closed loop and when an active satellite 15 nearing 
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the end of the active period, the apparent position of die active satdHte substantiaJly overlaps aiiothet 
of die plurality of satellites diat is beg^ning the active period. 



one 



47. The sateffite system of Churo 46, whetdn a beamwidda of said tiaddng antenna of said 
gateway is sufficient to encompass bodi said active one and said anodiec one of said plurafity of 
satellites. 

48. The satellite system of Claim 46, wherein apparent positions of the plurality of satellites 
are spatially sepaiated from die appas enr posidon of die at least one satellite in geostarionaiy orbit to 
avoid interference, 

49. The satemte system of Claim 48, wherdn the angulat sqjatarion between die plurality of 
satellites and at least one satdlire in geostationary orbit is at least thirty d^ees. 

50. A satellite system, comprising: 

at least one satellite in a geostationary orbil; 

an aiigmenting constellation of satellites in non-geostationary orbil^ and 

a receiver station having a rdarively high gain, fixed antenna capable of communication with 

said at least one satellite in a geostationary orbit and an active one of said augmenting constellarioa of 

satellites, 

wherein a tiack of an apparent position of each satellite of die augmenting constellation of 
sateUites relative to said anrenna when said saceDite is in an active period is substantially dosed loop. 
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51. Hie system of Claim 50, wherein apparent positions of said augmenting constellation o£ 
satellites is sufficic^ntiy disposed away from the appaienc position of said at least one satellite in a 
geostadonary orbit to avoid interference. 

52. The system of Ckim 50, wherein the closed loop shape of the apparent position of said 
satellite in an active period substantiany coincides with a teardrop sensitivity partem of said antenna. 
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